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Abstract of JP2003264085 

PROBLEM TO BE SOLVED: To provide an 
organic semiconductor element higher in 
reliability and also high in yield without need of 
using a conventional ultrathin film by 
introducing a novel concept into the structure 
of a conventional organic semiconductor 
element, and to improve the efficiency of a 
photoelectronic device using an organic 
semiconductor in particular. 
SOLUTION: An organic structure obtained by 
alternately laminating organic thin film layers 
(functional organic thin film layers) that 
develop various functions by passing SCLC 
through them and thin conductor film layers 
(omic thin conductor film layers) that develop 
dark conductivity by a technique such as 
doping of an acceptor or donner is provided 
between a positive electrode and a negative 
electrode. 
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-cm^tc «fc 5 fc WfcBL*? fe . fttttff & $ l OOnm 
gae©iS-fcj@»J« t L fc d t atjfcSj ©M H O— 3 Tf * 

[0 0 3 6] L^L&^6, £©JP#-d£ll66Tl9K L 

^©WtftoK 5. £-f\ 100nmS«©^|g|T 
tt, e>#-;P&£©&fi&#£D4>-r<, *tt*iBjftfc: 

-> 3 - h & t*©w^4bx*s^ o #t£ < io 

[0 0 3 7] SCLC£«iffi£LTflJffl-r&»£\ # 

a *** *> 1 1> t«foT^fcl#0«tttt*btl 

s^te&<, &ttSfigai§g§n?i£- s u -> h 
mm^mit \tnsm sw. «i * «*«el^? sai 
stwsicsjtwr*^*?** m^twrncommm) 20 

[0 0 3 8] 

•/H*xl/i? hn-^x#f4^#t£U » Vol.11, No.l 
(2000), 86-99 

[0 0 3 9] JX±T^fc«k3fC, 
*tt»*©ttMB£i8*bTL*-5. SCLC^fiJfflb 
*«Ef C £#«H^*^ ©«*tt&£fclSIH&a»a- UT 30 

[0 0 4 0] tu5t, *«BL* : 3 1 ^W«*»«»0«t 

[0 0 4 1] JlilSlimif *MCioT*5. W$ 
tctt. -fi©IE?L* J: 5, ** 

[0 0 4 2] L^VtS.^<^m^\Z\t, I*jg«^j4s£ 

(S*) iZlSietl (T) ©Stttt«fc£riSJt*tft 
S' :T'=1 : Stir US (##fFS:fiR 5 # 

Si) -€-©F«iS8«^F«!|Sp(oai8lWISWfd0.25i35: 

t>KD, (*Jg«^5»*«0.25J;O t>£ 5K:Tj6*S. 50 
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[0 0 4 3] 
H , P. 31 (1993) 

[0 0 4 4] ifi^tt, »MI4€1^5itT=lM 

e>Kffi^e.©^*|ijfflb, i*jg&«^np©3ii«Pij?- 
so. 75 — i tifi-^ntj; -5 1 ^3 snr* o , * 

PsetiTL^^. mu-vmtft * tti t ^ s mmit^m 

[0 0 4 5] dSD, *«EL*^F©«^* (SLfei 
S66T^C§^iTtfeS©T-®-5„ 

[0 0 4 6] WHtEL^itta*©**, Tfet)^#«* 

j; 5 few lt t> , gjmism^ o&m. 

&^mT~$>z>t miotic* 

[0 0 4 7] 

csswj&«**bj;"5fr*HUB] eu:©c: mm 

St, «iHS*#«t:Dte^«S#*.Tb£5i:V>3 
£<=>tc, #t7t hxu^7 HDn^XrA 
-f Xfc&tATtt, ^©^A^X©^*t><k ntl 
6 0IBHjSCtt«*Wfc, ^*©#«^^#:^© r@ft 

[0 0 4 8] S!-pT*%iT(t fi£*©#*#«#:*^F 
©W^fCgf^^^tr^A-r-Sdi-tr, ^3fe©S^M* 

(C45^T«, ^-©^*ferfi]±$-a--5^t*llMi:-r-2.„ 
[0 0 4 9] 

&«^ill:tt„ 
[0 0 5 0] SCLCSittT££fcJ:0#*&«te 
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- T? 3 is. E © ^r£TH£ Witt ft fgig £ 7 n - =r -i 

[0051] sm^»Ms««ti 

tt^TtRfttftA tC^ L . - 5 y ? KSIttSJ; 5 

awn. r^—^-yzmnfcmmmi tie-r) . w^J& 

So 

[0 0 5 2] COJ:5a:«riEfr«Il4:fCJ:0, 

s y t> mwmmm e gmttwiKit ■ cml, ie 

JLtm^^SfcaA^n^o 0llxJ;£, 01Tn=2£ 
LfcSf^fciStfS, •£-©«fc&0ft0 2fc5K-f. 0 2^*5 
^T, l«Stl»Si:CDWfc1tJEE*PPSDLfc*^-, 1#B 

*»6 2#B©««ltt#«*JltMiK:>t*bTttjE3 ! L**, 20 

5 (02(a)) frltfc**, 3 y S 

m^%>T#5 (0 2(b)) . 

[0 0 5 3] CCT, g-SStittWfg^Jffijf ft 1 00nm~ 200 
nm, *SV»fi-?-tietTfr*c:tfcJ;t), &«&ffitt*$t 
MIS fC&A£*lfc^ U 7«SCLCi LT«n* £<h5&* 

*»»H*©4&ttK:a#-r*«IB <3S3t&H) *»5!-r 30 

[0 0 5 4] b*»t>, *»«CDS*ilSafltntf, 

»T^Tffl-r?»*. ^iSD, fiE*©*^ (»ffi301i^S3 

02 1 ©f^i izmmitmmnmmsoi^Ajfcm^) *«, * 

n^itS (0 3(a)) o C^T, ll«(Cd©§l/Pft^ 
n«O«||H!fe*«»*tJi303i:ii-lfl©^— 5 y 
•»MB304iS3^SfcMLfc*^BJ©*-& (0 3 

(b) ) , Z\ft&.1:m<Dmm (t£*T&n«100nm~200ri 40 
m) (CL^SCLWm-frfe^ofcfe©^, M.fttf.k\$, nd 

ommizMLTm 3 (a) trait j©*ss^^^sclc* 

(c) © J: o iztt&iotff'rf, ititt^*©*^f T-tt^FW 
fg& -5 (t'Ay&tmfiEftTOlLTfc, SCLCteH 

LMmzffinf3.<1S.Z>ftib) . 
[0 0 5 5] «Hftd©«-&. mMt#A.T. *J3EttnV£; 
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[0 0 5 5] ffifltt^^M 
KM i ft S!S L fc*«#| jfi# * |»S i ftg t © n 

«bJ»^«JPt?SCLCft«E-rc:4:A*T*-S4:Vi5*^:tt. CI 
ttSTMSfttLfc^ofc. d©«£^tt, SCLC*SKLT5S3fc 
ftflXOta-r^WEL*^, -^©a*©«l«i:feB^S^» 

»ft?iJffl-rs#«*»*mttfe-6^^c:t, ^©ftiico 

[0 0 5 7] -tUTaMBSHTtt, »«£KS«i©IBIfc, 
l#B^6n#B (nB2H±©») *T?OnfiO«||g 
tt**^Jl)lftIli^aM bT^S#^«jg#:3&t^^etl 
fctffc^fcfl^pfc^T, k#B (ktt, lsSk;S 

(n - 1 ) ®tt«tt#ttftjKJ| t k + 1 #B 

«> mmmmmmmmmm \zm l t*- asm ltv^ 

£2:ft#^<!;T£. 

[0 0 5 8] £©!§-&, MIB#«#:?f^BtLT, r&K 

^SStt*«te^#)ftm>£©T-te&< , ^Mfc-fr^t 

y hD-^Xf/HXOS^B, #«ft-&%©^Wjl 

[0 0 5 9] ^oT*«HJT«, WStBtatfiDWfc, 
l#B^6nSB (rHi2£l±<DMm *T© nfHWUfg 
tt^il*eS ft #ffi«ifi#:*^ H-Sn 

(C^^x, k#B (ktt, l^k^ 

(n-i) fe^ttsc) <Dmm'&mm»mmtk + i#i 

o««ltt*«»ISI[»ioWfctt^T, *«Mt:^*ft^tr 
7D-r-f >yttOtl#illll!jtKtt6ftT*!3, Mr 

[0 0 6 0] MG««#WKMa:tttttt4rttlilt 

fe< ^t^fc^^fc, msB^«#:^jift*-^t:-a-^ 

[0 0 6 1] «oT*iB|fit, IltlgtoBI;, 

&mwnmm ft m vxtnz mmmmmm nzn 
tcmm^mfcm^iz&^T, k#a (k«, i^ks 

(n-l) fe^S^:) ©«fgtt*"«)RJli:k+ 1SB 
©«fgtt*«»IKB<i:©p B 1fc«^:T, #«-fb^<ftft^tf 

taii#»I tc tt. MfB*^b-&#) T y -fe y* 

[0 0 6 2] Sfc*fgBjT1t, RB«t»tta:©IHIt, 1 
#B#»Sn#B (ntt2^±©») *-e©nfico^ieBtt 
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mmmmm *mkmm itas mwmm*ifitm s nfc 

W«¥iIM**Ffc*i^T, kfi (ktt, lSJksS (n 
-1) tezmZ) 0«jiHt**««t«tk+l#BCD« 
IBttWIftlUi tomtctt^T, *rSMb£*>ft*tr:7 n 

[0 0 6 3] &4b\ ^°*#:^JlJiiC7^-fe7 , '^-^F^— 
ft ««H4#«»MtJifcffl^»SnTlr»*# 

i, fc/B^snT<^SW«fl:£4& 10 

[0 0 6 4] Iffti^ItTi/t^tH 

fls^fc 7 * -fe ft *io L fcSS-©« i , W fB*«ft 

saabT&swiSTSfeo, iMEifs— ©Baffle* 20 

[0 0 6 5] Sit. -e-0«t5«C*^-t>. 

[0 0 6 6] tC^T\ #««s»KJiK:7i/-fe7 r ^t H 

(Dmffl.ik&tfo \zTt>±-7?*mmvrc.m-(Dm£. mm 

SmiPbfc^-©Jlt, ft«BLT&£#ijgT-£D, M 30 
IBM— ©JiasMfEJg-OJIJ; 0 fe|»g#Jt^gTS«iS 

[0 0 6 7] «flgtt#«Kf*IKM£j3lr>6*l 

T^s#«Hb-&#r<h, MfBIg— ©Sfcfflv^nT^sir 

mit-^m t * ra— © t> © t^-t s h t ^0? * l i * 
MtBsi- ©a cffl ^ s nt ir» § mmt-&y>) t. ft po-© *> 

[0 0 6 8] «tMtt»»Hg©«figi:bTtt, At-f # 

^BiS^*litBft«jiTs^t"^y*-7tt©*Wfc: 

[0 0 6 9] ^JiT^fciSfcat^PWifitt, 

hD-i7x©^t*5v»T^^igje)Sc:t^T?€ 
ft, ««Eft«E-rc:i:-r?5S3tftfi-r*«-*{t:^*-e*]«-r 
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tlitseitT, « sUtt^iS < , 3s!)^©j;^#«^:|» 

[0 0 7 0] fie-3T*fSWCtt. ^-hT'i!i-<fctitgtt# 
fi»HBft. *«EL3|f^O»lSi^*«*|»«ft©«|Ba 

$tyfe©fr-5 0 
[0 0 7 1] Wfc^rttffiLjR^f t*V»T. Utitt* 

WWiM \ZM L T t> iff IB 7T ft*f -5 feft^it-Sm ft 
Pi— ft H-^LTBt^m^ftr&l± 

•g-'-iiftffl^Tfejct/^ 

[0 0 7 2] Sfc, ^T^EL^^fC^^iT, ]EJLWlM*r» 
■fr*>ts.%> IE?LMi MB t «TFMlSI#^d^ 5 & 3 1^111 
ftSWTSfc£, 5tt©#«fb#4fefti|&*£-;b 
•&T«fitt#«|?i)KBft1«^T«.^-&, fttttt&lKJIK: 
MLTfc, MfBIEJLftlMW^ * ttMIB^^SI^© 
5^'>&<tfc-Mffli^\ 7i7-fe^^K^— ft H — 
yLT«r^m*ftI*]±Sii^^fedWSLV^ jfesv* 
tt, MI3E?L^SI*rW43J;CK*ftfB« : p|&M*?f^©M>&ft 

Hi— ft H-^Lfcft, «tgtt* 

mmmmizm^T^&jEjLmmm\z7?±-7?$;}i-- 

:/LfcBift«BLfc*j£ft, ilftlll^LTl^ 
S7ic£'©^ftTa&i>o 

[0 0 7 3] «tBtt#«-#KB©«fifei:LT«, 
|^-a?l&!C^ViTfe#«EL*^t|ll#T-$.-5„ -Tfeto-fe, 

tt©^ft-&'-ii-c i ^lfiic-rs^-&, »E/H#-5tt©* 
«-fb-&t)« 7t ft #f -5 ^^b-g-^ft-^tj c. £ ifl 
&m.-C&Z>. Sfc-€-©^> fcj»LT%)lWfE 
7t*®*ft*-r-g»iS^ : ?-fb-a-'t)ftffl^. Ti'-ir^-^H 
ft H-^bTHt^fl;*ftfS]±$-&-5^^WSb 

H i— ftSJn L fc*«tti«»^fl:^4fe ftffl ht fe J: 
[0 0 7 4] Sfc, #«±l»matc43t,^T, iETL^M*f 

wessii: i?i t>ts.z>m ft «b-t •& 
t\ *y #-7tt©#«{b^'#)ftii*--&fe-&T«tgtt# 
«»MBft«^-TS«-&, ilftllfCSbTfe, ffif 
EjEdFL*&2l*r» S fc «MfEm^tfti£fem© 3 S < <t 
fe— *-ftfflv». Z^-fey^^ H±— ft F— ^LTBt^m 
mftlftJi^-ii-S^dtffSLti,, S^v^tt, WgBiETLtti 
M*f^«kCKflffi«?li^l*r^©M^ftfflViTfeJ:(/i. 

m*m iz «, «t gtt=rin^)KB izm^x^&m^mmt 

ttfcKJ— ft H-^l/fclt, ««gtt#«lKBtffli/i 
T ^ * E?LttM##4 fcT^-t^^H-^LfcBifttt 
Bbfc«Jift, IfMlIiLTfflUSSfOfST 
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i: 



[oo7 5] a:*, siiLX-m^rc*. v <Dmn&m 
mm (t-5 7^itft»ii) a, *fij7m-e 

T^(vmmm\t, io- 10 s/m 1 Kia^T'^ntt'+^i?* 

[0 0 7 6] 

fe, 3fcS®JK;* PH^©pTO©3 ^ £*. 

3Bftf«»HT?*ftttJ:H. 

*e, = L,/(J, -V,) 
[0 0 8 0] £©D, t^^fa&frliELSl^D, 20 

D, t*?lJR:jRl^»-&*#*.S (04(b)) . 

[0 0 8 1] iit, (ffcfc-SD, tD, i£JS 

MLfcmm&mtzmTv, , , ) S4(a)-i?epjinbfc 

mJEfcjt^T2^CD«mv, (= 2 V, ) SEPiDbfci-r 
5. D, iD, t«iiT£5fc&, 04(b)C* 

4>e, = 21, /(J, -2V.) = Ll/O, 
[0 0 8 3] JifBsS; (3) t±IB5C (4) SltiRbTfc 

/^-&*T?#*ntfB4<a)iB4<b)-t? 30 

m*Ht±2fg, -rfefc^L,/j,^62 l, /j, izmnat 

«^b;fc#£:tt«EE£J; (3#< 
Tab -5, 

[0 0 8 4] H©«:g:£J:t>— flMfrrst, £<«£ffi& 
W^EL^&neEJIJfC^— 11 40 

[0 0 8 5] t>-6 5A., »&*#«ELSjKP£lttaifc« 
»SSbfc«-&Tt), #^©**EL*^f,feffiStlSff 
«£E**< EPSPT 3 C tT- 3©3HiE 

H^Ei&BI 5 (C^-To 
[0 0 8 6] i5T^Lfct*0, Sfc-SfrlJUELarP 50 



[0077] s-r, mmEim^tza^T, mnmz&jk 

T*$CiB£tl3ft©tiJ£- Cr&:fo'5*»EBMs) £fa-L£ii: 

[0 0 7 8] HI 4 (a)(;sti5l:, SSflffiV, STOP 
TS ^ttioTJ, 0«aE*«S«~r**«E*J«Etl, ¥ 

x^ji^- («#) l:MT5^ox^-o £: tt?- 

[0 0 7 9] 
[fC3] 

(3) 

bfe «fc 5 fcD, 43 J;t>T) 2 f'te-^tl-ftlV, -r^©«£E*«TOP 

«kaq): a-e-n-ttiL, -r-pcD^x^j^-T-fg^f £fc 
5. 

[0 0 8 2] COSIfC/W-i^ide,!! JJ(T©5£-e# 
[K4] 

■V.) (4) 
D, iD, «K9U(C»|tb, — P©*i$ELS!f^ b 
«D.) fCJ, ©HJftSSfcf Ofc&g&^JE (V.&l^bfci 
Vz) ■kDfcil.WtffiV.+V, SEPMSt, J. ©«»ETL,+ 

l, ol, , b) ©iwae*fls.Dffi-riit*«-c**. 

[0087] fcl*.«D, SttfiSSJtSlF?, 

3©T, fi^^D fe«Sit^l*©ia^, tMATteiji^©* 
[0 0 8 8] ^©cfc^t, Jt^^it^Jtc^— 3 y^fistt 

fcfr-fe, llbJWS©5t*fetH$*-f)©{*jef.S^:m^<&, 
«JE£;t^-< PPlDLTt) j;t/i©T-a&ntt*Vi< Str 

[0 0 8 9] b*»b*cd»6, ±mz>£.o\z. mmizmm 
e l ^^a^itc^Tss-g-fc^, miB&ifi&&t- 

S„ ^nftflE L^^©^ffi*5«ttX3S ; f^ijgtrffi5l5-r 
*WHT»***, B6 4fflHTR«t5. H6(a)tt|g 
4 (a)©^«EL^TD, ©WfaH. EI 6 (b) tt0 4 (b) © 
*^{*D. , , ©»rMEI*^5CBtlfc*bfc : &©-e$>-S> 0 
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[0090] m%<DmmELm¥<Dm*ffim. me 

(a)) aS«601±KSW««602 (iCTMlT* 
0, -HttfcttIT0Jfc&WiV»6*U&) £tgtf, *ffi£8K 

eluj tiET) 604Sfife«u iftaeoss^-rsni-c 

fPBStlTHS. £©Sl=L ftttjSigttl (IBS) 602 

JS€S> &SW;Mt^i£A&ttl&t*S|&ffi/V.y 7rlt 
^JRS*II (T^Sn^A&if) £#Jll.fcfc©£ffl^ 
5. 10 

[0 0 9 1] doii&^rttBL^^Mfc-^itjiJc 

mmt^m-^ (06(b)) , -#b©jsbj«i (i?§s) 6 

02a±f^— #S©*^ELB604a, — #S©^@603a, ~ 

mm<Dm.mnm mm) mb, n#s©#«EL«604b, 

<L. ~ #S©WffiLM604bT?Mtti$n-5.^6tt, — #B© 
^ffi603a^RT*Sfci6CMilT#-r. ^©fl-KIR 

So 20 

[0 0 9 2] |5§ffi> ^SM^tC®Bjfl;g-trfeS 

IT0SJB^*JS*t>«ftSnT^.5 (^MWfcfcltt 6 :G. 
Parthasarathy, P. E. Burrows, V. Khalfin, V. G. Ko 
zlov, and S. R. Forrest, "A metal-free cathode for 
organic semiconductor devices", J. Appl. Phys., 7 
2, 2138-2140 (1998)) . cnSffi^tUiSS— ©&«603 
a*a^t7f*SfcJ6, SI— ©*aBL»604b3&>64S[aS 
n-STt^IKOffiTCltfeT-^S. bj&»L&a*S, IT0« 

EL»604aK»f — 3?**»«:Sn*. Sfc, ^P-fe 30 
^*{CcfcS#«ELJl©^tXAy^U>^ 

k «t s iToofigm*^ o M£ & *m«fc s-r. flttitfr 

[0 0 9 3] -^T, ItJIJfc^.Sftarr-SCliTrmSiE 

# s jitc ^©s^tt mmtz < 9 U 7t?t -5 J; d » 

[0 0 9 4] H7B, *«701iC^ttfc@B^»g (IS 
S) 702±K, — #B©#«|ELB704a, —#B ©««;#: 
^Hg705a, -#B©#«ELJl704b, fg-MlOZ&M&M 40 

705ate> #«¥S#:{ryi7-fe^^H^— SF-^Lfc 

tiST'tS (IE?L'l?S^tU7SaAT"tl.) ± 

«EL«703bTr^D-5^feltD!±i-rci ¥^EiC 

[0 0 9 5] L,*»<S>. ^DtXttiT-« (MZ-lt, {& 
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[0 0 9 6] 07T(to©t»lSiltfci 

jarab-s*^ ^{csB^fci^o, «jee£ too lt 
#«el m t umim t © » . sm^^ji a s n 
T©«Htt©m$Sr^:fla-e#s 0 

[0 0 9 7] d©JSfflltt, tWHtrftaoatitif 

T©J:-5CUiHj$ns. 
[0 0 9 8] **3tX*A^— L, fc±t)««*ftJ, CD3t 

fctTSo C©S, *nfi*?ijfc^--5y^^lx, 

©sfcl&fgifeS, i:MLTfte3tx^J^- (=nL, /n= 
L, ) SMtSHt^TfftH nfg©®«^3 (=nV, ) 

[0 0 9 9] ey*.tf, ~^©#«^:»SM*il?iJ}cm<- 
-tt, El*^|^l±t««tiilg|, (##f«t|&7 : 
Masahiro HIRAM0T0, Minoru SUEZAKI, and Masaaki YOK 
OYAMA, "Effect of Thin Gold Interstitial-layer on 
the Photovoltaic Properties of Tandem Organic Sola 
r Cell", Chemistry Letters, pp. 327-330, 1990) . # 
#fFM7TH, — ■0(D^m±mmm (front eel 1*3 J; 
tfback cell) ©WfC^O^^Jf ATS 31 t\Z J; 9 , 

[0 10 0] L#»l.&a«S, 4mft$M7 fcfc^Tfc, 

b> back cell*T?3tt#£UaT*S,fc3RttLfctt*ltt 
&S&^©-Ca&-5<, L^fe, 8£nm:t-y— ©j@j$flri? 

[oioi] zff>&5femm&%, ^m^mmt^z. 

fc«ko, -^©^^*5ijfcsi<©-ea^<, «j;f3 
[0102] ^±-ett, mmEim^^zfmm±mmm 

[0 10 3] sr, T/c£t5-e#m©+ 

Sut^TfS. Au, Al, PL Cu, Nifet* 
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[0104] sfc, «fK^ra3tajfltt©«^c^6a. s 

ITO, ZnO, CuO, SnO,. BeO, K-ffcrJ/'WK Wtitz? 
;i/n-^A, gtit^x mt=-*7, mt-vTfr, 
SHt^s^A, tittert-f-yVA, ffth'XYX, Kit 

A, mib^vy'^y. mtv?-VJ* 

it;L"T--^7A, &£3&*SSH , 5n-5. Yfc-&«»¥*<*: 
»W[*ffl^SCli:t>oItlTfeD, ZnS, ZnSe, GaN, AIGa 
N, CdSfc 

[0105] ^BMX'\m\z, mmfammm&mmit-i! 

[0 10 6] pffi*«i|s*flcoft36«iLTtt, Tias 
(1) T^^n^CuPcCD'te, {til0D^M7^ni>Tr:> J ?= 
Ml7^n->7-> (TIBS; (2) ) ASfffens. 
Sfc, TTF (TIBS; (3) ) , TTT (TIBS (4) ) , ;* 
W7i/f7y> (TIBS (5) ) , fV^ntr 

(Tias (6) ) &£&pi«w«¥*#: 

tLTfOTBlfBT-c&So Set', TPD (TIBS 
(7) ) , a-NPD (TIBS (8) ) . CBP (TIBS 
(9) ) *T^EL^T?fflV»6nsIE7L 

[0 10 7] 
[it 1 ] 



(1) 



K io 




[it 2] 




(2) 



(3) 



20 



22 



[it 4] 



S— S 




(4) 
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